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Taking 

Flight 



Executive Summary 



Civilian aviation is a key part of the transportation system of the United 
States and a major contributor to national economic prosperity. As a result, the 
public and policy makers take a keen interest in its well-being. Although the 
commercial airlines were largely freed from government economic controls in 
1978 , federal agencies continue to have important oversight responsibilities for 
aviation safety, and the public still expects government to pay special attention to 
how the aviation industry is faring. 

This study is one of several initiated by Congress in the years since deregu- 
lation to examine perceived problems in air transportation and in particular in the 
scheduled airlines. Its roots lie in concern about the continuing struggle of 
minorities and women to overcome barriers and prejudices that historically have 
restricted their access to many American workplaces. Like other industries, for 
many years aviation provided only limited opportunities for nonwhites and 
women. Explicit discrimination in hiring was accompanied by an internal culture 
that from the beginning of commercial aviation gave heavy emphasis to the 
masculine nature of flying. Even today, key airline jobs like pilots, maintenance 
technicians, and senior managers are still largely held by white men. This is 
frustrating for individuals from traditionally underrepresented groups who would 
like to fly or otherwise participate in this exciting field. It has also caused some 
to wonder whether the aviation industry will be able to find the workers it needs, 
with white men becoming a smaller and smaller part of the employed workforce 
and with the U.S. military, historically the source of many trained pilots and 
technicians, undergoing significant downsizing. 

In light of these concerns, Congress directed the U.S. Department of Educa- 
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tion to commission from the National Academy of Sciences a study on education 
and training for civilian aviation careers, mentioning in particular pilots, techni- 
cians, and managers. The department asked the committee conducting this study 
(1) to consider the implications of military downsizing for both training capacity 
and workforce diversity, (2) to review the capacity of civilian training institutions 
to meet future needs for aviation personnel, and (3) to focus specific attention on 
barriers facing minorities and women in gaining access to aviation careers and to 
examine options for attracting individuals from underrepresented groups into the 
aviation career pipeline. 

The military is clearly going to be a less significant factor in producing 
civilian aviation personnel in the future. Highly skilled workers such as pilots 
and technicians will increasingly have to be trained by civilian institutions. The 
committee is confident that these institutions can handle the demand, but the way 
airline companies think about the preparation of their skilled workforce will need 
to change. Thanks both to the military and to a large general aviation sector 
encompassing both nonpassenger commercial and personal flying, airlines have 
been able to attract trained workers without playing much of a role in guiding or 
supporting the providers of that training. To guarantee the future availability of 
the workers they require, the airlines will need to work actively with schools and 
with government regulators to encourage the development of civilian programs 
offering standardized, airline-oriented training. 

At the same time, the effort to open aviation jobs to a more representative 
cross-section of the population must continue. Formal policies that once barred 
minorities and women from many aviation jobs no longer exist, and progress has 
been made, but more remains to be done to ensure that opportunities are open to 
all. The challenge of diversifying the aviation workforce is a complex one, not 
least because severe labor shortages that would give employers strong economic 
incentives to identify and hire talented people from all races and both sexes have 
not characterized and may well not in the future characterize the commercial 
aviation industry. Nevertheless, the untapped potential of groups that have his- 
torically been underrepresented in aviation should be developed, for both ethical 
and economic reasons. 



THE AVIATION INDUSTRY AND ITS WORKFORCE 

Aviation companies, together with the many businesses associated with air 
transportation, generate millions of jobs for U.S. workers. Still, because air 
transportation is a capital-intensive enterprise, it employs relatively few people 
directly. Of the roughly three quarters of a million people in air transport, most 
work for the relative handful of companies that qualify as major airlines. Most 
airline workers are not pilots or technicians, two specialized occupations that the 
committee was specifically charged to study. In 1993, 101,000 people earned 
their living as pilots and 139,000 worked as aircraft engine mechanics. 
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Aviation makes an important contribution to the economy, but it is also 
strongly influenced by economic conditions. During recession, when the 
economy is growing slowly, airline passenger traffic growth usually falls off 
sharply and may even decline, as fewer people take vacations involving air travel 
and as businesses cut back on travel. Airlines respond to this decline by reducing 
employment, through slower hiring and employee furloughs. When the economy 
is doing well, airline travel usually grows quickly; airlines then call back fur- 
loughed workers and may also increase their hiring. 

The industry’s responsiveness to economic conditions is reflected in statis- 
tics on new hires, which gyrate substantially from year to year. New pilot hires 
over the past decade have ranged from a high of 1 3,401 in 1989 to a low of 3,256 
jn 1993. New technician hires reached 12,893 in 1989, but fell to 1,407 in 1993. 

As these figures indicate, the late 1980s was a period of rapid airline expan- 
sion, which triggered a rare concern that demand for trained personnel would 
outstrip supply. The concern quickly faded as the industry underwent one of its 
frequent shifts in economic fortune. Its labor market went from perceived short- 
age to an oversupply of trained and available pilots and mechanics, who are 
increasingly called aviation maintenance technicians. The period highlighted, 
however, the fact that the issue of supply and demand in aviation is closely linked 
to the question of what constitutes a “qualified” job candidate. To fly or work on 
an airplane, individuals must meet minimum conditions laid down by the Federal 
Aviation Administration (FAA) and hold appropriate FAA certifications. These 
minima are generally far below the standards that the major airlines expect and, 
for the most part, have been able to demand, even in periods when labor markets 
were tight. Airlines face less an issue of whether “qualified” candidates are 
available than an issue of how much training and experience they can require of 
new hires and how much they will have to provide themselves. 

A major reason people are concerned about making sure that the aviation 
industry has the employees it needs and that all individuals have equal access to 
jobs in this industry is that aviation jobs are widely perceived as good jobs: 
exciting, rewarding, and, perhaps most important of all, high paying. This per- 
ception stems in large part from the glamorous public image of the pilot, but it 
also has a basis in reality. Average earnings among employees in air transporta- 
tion still exceed those of the typical American industrial worker, although not by 
as much as they did when aviation was protected from price competition. Pilots, 
particularly those working for major airlines, have always been among . the 
nation’s leading wage earners; senior captains today can make over $200,000 
annually at some larger carriers. Pilot wages have also dropped in relative terms 
since deregulation; moreover, individuals who fly for smaller airlines or in other 
types of commercial aviation earn considerably less. 

Aviation occupations, although changing, do not mirror the diversity of the 
overall American workforce. Although aviation employees as a group are not 
dramatically different in sex, race, and ethnic makeup from all employees, the 
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representation of women and racial minorities varies substantially from occupa- 
tion to occupation. Pilots and senior managers continue to be predominantly 
white and male; aviation maintenance technicians are less likely to be white than 
are pilots and managers but are mostly men. These employment patterns are in 
part the result of a history of explicit and implicit policies against hiring women 
and minorities for aviation jobs in the military and at the airlines, policies that 
have been the subject of legal challenge and government investigation for several 
decades. The aviation workforce is still affected by a history of discrimination. 
Although substantial progress has been made, concerns about discrimination still 
exist. 



THE IMPACT OF MILITARY DOWNSIZING 

Historically, the military has been an important source of trained profession- 
als, especially pilots, for commercial aviation. The major carriers have relied on 
the military for about 75 percent of their pilots. 

Since at least the late 1980s, the military services have been undergoing a 
fundamental reshaping, restructuring, and drawing down of force size. These 
efforts have led to reductions in the inventory of officers and enlisted personnel 
in aviation-related occupations in the services and have lowered the numbers of 
individuals being recruited into these specialties. In 1995, for example, the 
number of military personnel in their first year of service who were either pilots 
or pilot trainees was less than 40 percent of the total 10 years earlier. The number 
of first-year enlisted aviation maintenance personnel in 1995 was about 46 per- 
cent of the total in 1985. 

Such reductions will eventually affect the ability of the civilian air carriers to 
draw on the military for trained aviation personnel. The major air carriers, faced 
with a reduced supply of military-trained pilots and technicians, will have to meet 
their future hiring needs by relying to a greater extent than they presently do on 
civilian sources of supply, as smaller air carriers already do. 

As a major training ground for pilots and aviation maintenance technicians, 
the military’s aviation-related workforce is not noticeably more diverse than the 
civilian aviation workforce. Minorities and women are better represented in 
military aviation specialties than they used to be, but — with the exception of 
minority male technicians — their presence in these jobs is small, still signifi- 
cantly lagging their representation in the overall population. Because the propor- 
tion of pilots who are minority and women in particular is very low, the military 
drawdown will not have much effect on the diversity of the pool of trained pilots 
available to the air carriers. It does mean, however, that opportunities are shrink- 
ing for minorities and women, as well as white men, to receive aviation training 
by joining the armed services. 
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CIVILIAN TRAINING FOR AVIATION CAREERS 

In the future airlines will depend more heavily than in the past on civilian 
sources for initial training of their specialized workforce. A glimpse of what this 
future might be like came in the late 1980s, when rapidly rising demand for 
workers led to more hiring from civilian training programs. This situation drew 
attention to the differences between the structured and consistent backgrounds of 
individuals trained in the military and the diverse and more varied experiences of 
those trained through civilian aviation pathways. Before the issues surrounding 
civilian training could be fully explored, a reversal of economic fortune caused 
new airline hiring to plummet and interest to shift away from strengthening 
civilian training. Some promising new training initiatives were aborted or 
deemphasized. 

These issues are emerging again, as airlines are now recovering economi- 
cally and are again facing the pressures of expansion and the need to replace 
aging workforces. The question remains whether a training system less depen- 
dent on the military over the long run can be expected to provide the air transpor- 
tation industry with the numbers and kinds of workers necessary to operate 
efficiently and safely. To answer this question the committee first identified five 
civilian pathways through which individuals can prepare for aviation careers. 



Training Pathways for Specialized Aviation Occupations 

The first pathway, military training, is discussed above. The other four 
pathways are in the civilian sector: 

• Foreign hires. U.S. airlines have shown little inclination to hire pilots and 
aviation maintenance technicians who have trained abroad. If anything, the flow 
tends to be in the opposite direction, with American-trained pilots looking for 
jobs with foreign airlines when U.S. openings are scarce. Given the adequate 
supply of American-trained personnel, foreign hires are unlikely to be a signifi- 
cant source of personnel for U.S. airlines in the near future. 

• On-the-job training. Pilots and technicians can currently earn the neces- 
sary FAA licenses and certification without attending a comprehensive formal 
aviation education program, by passing specific tests and fulfilling other require- 
ments. Pilots can attend one of the more than 1 ,700 flight schools (600 of which 
are FAA-certified pilot schools), then work as flight instructors and in other 
commercial jobs that help them build flying experience and qualify for advanced 
certificates. This pathway is highly variable and idiosyncratic. Technicians can 
work under the guidance of certified technicians in aviation repair shops to qualify 
for FAA exams. The major airlines, however, seem to prefer to hire maintenance 
technicians who are graduates of FAA-certificated technical programs, most of 
which are found in technical schools and colleges. 
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9 Collegiate training. Approximately 280 postsecondary institutions— in- 
cluding four-year and two-year colleges, vocational-technical schools, and other 
specialized schools— offer nonengineering aviation programs in such fields as 
flight education, maintenance, and airline management education. Almost 200 
institutions are certificated by the FAA to offer maintenance training. The colle- 
giate pathway is already the major training route for certified aviation mainte- 
nance technicians and is likely to become a more important training source for 
pilots. Unlike technicians, however, pilots are not ready for employment with the 
major airlines after completing undergraduate training. They typically must 
spend years working their way up through commercial, nonairline flying jobs 
before they have the qualifications the airlines require to secure an employment 
interview. 

• Ab initio (“from the beginning”) training. Under this pathway, airlines 
take carefully selected individuals with no flying experience and put them through 
intensive pilot training courses designed to meet the airline’s specific needs. Ab 
initio training is popular with foreign airlines; Lufthansa and many other global 
carriers have ab initio training programs in this country. But U.S. airlines have 
not wanted or needed to pay for this type of “grow your own” training, because 
they have had access to a plentiful supply of candidates from the military and the 
nation’s large general aviation sector. 

Each of these pathways offers advantages and disadvantages to the airlines 
and prospective employees, and each produces (or potentially could produce) 
pilots or technicians with different characteristics. The military pathway for 
pilots, for example, costs industry very little, provides rigorous and demanding 
training that weeds out candidates who do not meet high standards, and is highly 
adaptable to technological change. It is therefore easy to understand why the 
military pathway for pilot training has been so attractive to civilian airlines as a 
source of new hires. But the military’s role as a provider of trained personnel for 
the airlines is clearly on the wane. Foreign-trained personnel have not been much 
of a factor in U.S. aviation labor markets. U.S. airlines are unlikely to be willing 
to pay for the high costs of ab initio training as long as they have plenty of 
applicants from other sources. 

That leaves on-the-job training and collegiate-based programs as the path- 
ways that seem most likely to replace military training as the primary route to the 
major airlines. The committee expects that collegiate aviation increasingly will 
dominate on-the-job training because it has the potential to produce pilots and 
technicians specifically trained to standards recognized by commercial carriers. 



Challenges for Civilian Training 

Several challenges will have to be addressed to ensure that civilian training 
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dominated by the collegiate pathway fulfills its potential to meet the specialized 
workforce needs of commercial aviation. 

First, civilian programs must produce enough people to compensate for re- 
ductions in military personnel and supply airlines’ demand as they expand and/or 
replace aging workforces. The committee concludes that civilian training will 
be able to meet labor market demands, based on the demonstrated ability of 
the training sector to adapt to changing needs. Moreover, the airlines are in a 
powerful position to influence the aviation labor market; at the extreme, they can 
do as many foreign airlines do and train their own workers. But nothing in the 
U.S. experience suggests that this will be necessary or likely. U.S. air carriers 
have many intermediate options for influencing the number and quality of the 
candidates available to them, short of undertaking and paying for training them- 
selves. Many of these options were initially explored during the hiring boom of 
the late 1980 s and could be expanded on now. 

The committee further concludes that successfully exploiting these op- 
tions will depend on the continuing professionalization and standardization 
of collegiate aviation programs. The airlines and the aviation industry as a 
whole ought to become more active and systematic partners in fostering the 
maturation of collegiate aviation and developing commonly recognized training 
standards to guide the development of appropriate curricula. Schools and indus- 
try together need to build the institutional mechanisms that foster standard-set- 
ting and recognize programs meeting the standards. 

The committee recommends that collegiate aviation programs support 
the development of a system of accreditation similar to that found in engi- 
neering and business. The accreditation system should be developed in close 
cooperation with the airlines to ensure that curricula are responsive to their needs. 

The committee further recommends that the commercial aviation indus- 
try support development of an accreditation system as well as provide more 
sustained and consistent support to individual aviation programs. Some 
companies already are active, but more widespread participation is needed. 

The committee recommends that the FAA facilitate school-industry co- 
operation and the development of an aviation accreditation system. Indus- 
try-school relations are not yet well developed in aviation, and accreditation is in 
its early stages. The industry is accustomed to having the FAA involved in 
important aviation-related discussions, and its participation in efforts to build 
partnerships and develop an effective standard- setting mechanism will help le- 
gitimize these efforts. 

The committee further recommends that the FAA review its training 
and certification requirements to ensure that they support rather than hinder 
the efficient and effective preparation of aviation personnel. The committee 
did not undertake a thorough review of FAA requirements that affect the training 
offered in collegiate aviation programs but did identify several concerns about 
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the compatibility of FAA rules and airline-oriented training in collegiate institu- 
tions. 



DIVERSIFYING THE AVIATION WORKFORCE 

From the earliest days of flight, women and minorities shared the national 
fascination with airplanes. Unlike white men, however, women and blacks in 
particular faced a variety of roadblocks to participating in aviation, including 
legal barriers, segregation, and stereotypes that emphasized the masculine nature 
of flying. Aviation is not unique; its history reflects not only its own traditions 
but also broad societal patterns in America. Aviation, like the nation, has under- 
gone change. Nevertheless, neither society as a whole nor aviation in particular 
is anywhere near being able to declare victory in the battle to provide equal 
opportunities and equal treatment to all individuals. 

The committee’s discussion of the difficult question of why so little progress 
has been made led to the conclusion that increasing the diversity of the aviation 
workforce (and especially broadening access to its highly skilled and most senior 
positions) is a task that must include but also extend beyond the industry itself. It 
must reach back long before the time that potential employees apply for jobs, 
because today very few women and blacks are certified to be pilots and mechan- 
ics. Enlarging the pool of people interested in and qualified for aviation careers 
can address two concerns simultaneously. It can increase the number of minori- 
ties and women available for employment. It can also forestall any future supply 
problems by ensuring that the nation’s increasingly diverse workforce is being 
fully utilized by the aviation industry. 

The committee concludes that the challenge of improving diversity in 
aviation must be addressed along three dimensions. Efforts must be made to 
develop the interest of individuals from underrepresented groups in undertaking 
aviation careers. There must be equal opportunities for minorities and women to 
develop the basic academic competencies to successfully pursue aviation careers 
if they choose. And any remaining barriers must be addressed that formally or 
informally have a disproportionate effect on the ability of minorities and/or 
women to pursue aviation careers if they have the interest and the basic academic 
competencies. 1 



Developing Interest 

Individuals from underrepresented groups need to know that aviation now 
offers career opportunities they can aspire to. Fortunately, many activities aimed 
at involving young people and others in aviation are already under way, spon- 
sored by the federal and state governments, by private associations, by airlines 
and aircraft manufacturers, and by the many professional associations that repre- 
sent companies or employees involved in all aspects of commercial and general 
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aviation. Because of their historic exclusion from much of aviation, however, 
there is less of an aviation tradition among blacks and women than among white 
men, so voluntary programs are less apt to attract them without special recruit- 
ment efforts. The committee recommends that all organizations seeking to 
encourage interest in and knowledge of aviation focus special attention on 
the continuing need to reach and involve individuals from groups who have 
been and still are underrepresented in the industry. 

Most aviation outreach activities focus on precollege age groups, thus miss- 
ing the opportunity that exists for outreach and support in the collegiate institu- 
tions that enroll significant numbers of minority and women students in aviation 
education programs. These schools offer excellent opportunities for industry in 
particular to provide assistance to individuals to encourage their persistence in 
aviation and support for institutions that are demonstrating their ability to attract 
underrepresented groups into the aviation field. The committee recommends 
that, to increase the pool of qualified applicants from underrepresented 
groups for pilot, aviation maintenance technician, and other positions in the 
aviation industry, airlines and other employers work aggressively to build 
linkages with the aviation programs at historically black colleges and uni- 
versities and other schools and colleges with large minority and female en- 
rollments. 

Resources of time and money are likely to be most efficiently used when the 
various groups involved in promoting aviation and aviation education work to- 
gether. Many partnerships already exist, yet there is more room for progress. 
Cutbacks in the aviation education program at the FAA are a special concern, in 
particularly cutbacks affecting FAA publications that are widely used to dissemi- 
nate basic information about aviation careers. The committee recommends 
that industry work in partnership with state and private groups and the 
FAA to maintain basic aviation education and information services. The 
committee further recommends that the FAA and its parent agency, the 
Department of Transportation, reconsider their decision to cease providing 
(at no cost) basic information on the aviation industry and career opportuni- 
ties that can be used by other aviation agencies and organizations to promote 
interest in the field. 

In small and large ways, aviation suffers from image problems that may 
hamper its attempt to diversify its workforce, from persistent use of the term 
airmen to describe pilots and technicians in FAA publications to narrow percep- 
tions about aviation careers and the low regard with which technical jobs and 
vocationally oriented education and training are often held in this country. The 
committee recommends that the responsible agencies and groups work to 
create more accurate public understanding of modern aviation careers and 
acceptance of the technical education needed to prepare for them. 
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Basic Academic Competencies 

Students need a solid grounding in mathematics and science to successfully 
pursue collegiate aviation programs. Research has provided a great deal of 
evidence about differences in mathematics and science participation and achieve- 
ment among minorities and women at the precollege level. The task of improv- 
ing mathematics and science competencies so that minorities and women can 
pursue aviation careers if they so choose is bound up in much larger questions of 
reforming precollege education and of improving the preparation of all students 
for science, math, engineering, and technology careers. 

The committee recommends support for efforts to improve the general 
preparation of elementary and secondary school students in mathematics 
and science and stresses the continuing need to focus special attention on 
improving opportunities for and the academic achievement of minorities 
and women. The committee also recommends that those responsible for 
specialized aviation programs at the precollege level collaborate with larger 
systemic efforts to improve educational performance. 



Barriers 

Formal barriers restricting the employment of blacks and women in aviation 
may be gone, but there are still obstacles to overcome. One clear-cut one is the 
cost of training. More subjectively, the committee is under no delusions that 
invidious behavior has entirely ceased to plague the workplace. The more intan- 
gible barriers that result from such behavior, such as those that might affect how 
individuals are selected for jobs or the climate they encounter in schools and 
businesses, also need continuing attention. 

The costs of specialized training for aviation careers, particularly flight train- 
ing for pilots, are substantial. High costs are likely to pose a special barrier for 
students who come from households with below-average incomes, as many black 
and Hispanic individuals do. In addition to the expenses of flight training that 
would-be pilots face during their college years can be added the costs of flying 
time and certifications that individuals must accumulate after graduation — what 
we call “transitional training” — to qualify for airline interviews. 

The committee recommends the establishment of financial assistance 
programs to help applicants for pilot positions meet the costs of flight and 
transitional training. Industry should take the lead in developing these pro- 
grams. 

Investigating barriers that may restrict access to aviation jobs for minorities 
and women leads to the issue of selection procedures, especially for professional 
pilots who are still predominantly white and male. The committee was not able 
to investigate this subject in depth but did discover that little information is 
available in the public domain about how pilots are selected for civilian employ- 
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ment. A more transparent process would be helpful both for training schools and 
for job candidates. The committee recommends that airlines formalize and 
publicize their hiring criteria so that schools can develop appropriate pro- 
grams of study and individuals can make informed decisions about training 
and career paths. 

Because the criteria used to select pilots are considered proprietary informa- 
tion by the airlines, most of the available research literature focuses on military 
pilot selection and training. The military’s experience suggests that the predic- 
tive validities in its pilot selection system are low. Human factors researchers 
have highlighted the need for new job task analyses in aviation, reflecting the use 
of modern technology and the crew-oriented environment of the commercial 
airline cockpit. New instruments are being developed to measure traits not tradi- 
tionally emphasized in pilot selection. Some preliminary evidence suggests that 
women and minorities may perform better on new measures than on some tradi- 
tional instruments. The committee recommends that all airlines examine 
their selection criteria and use procedures consistent with the best available 
knowledge of job tasks and effective crew performance. 

Finally, improving the diversity of the aviation workforce requires recogniz- 
ing that the struggle of minorities and women to become full members of the 
aviation community is not yet over. The remaining job will in some ways require 
even more effort than what was needed to overcome blatant policies of discrimi- 
nation and exclusion, because it means addressing habits or attitude and behavior 
that are much more difficult to identify and root out. Like other industries, 
aviation also has to shatter the so-called glass ceiling: the invisible, artificial 
barriers blocking women and minorities from advancing up the corporate ladder 
to management and executive level positions. The committee recommends 
continuing efforts, vigorously led by top officials, to root out any remaining 
vestiges of discriminatory behavior in aviation training institutions and avia- 
tion businesses and to provide a favorable climate and truly equal opportu- 
nities for all individuals who wish to pursue careers in the aviation industry. 
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Civilian aviation is a key part of the transportation system of the United 
States and a major contributor to national economic prosperity. In 1993 the 
country’s scheduled airlines transported 460 million people and carried 5.5 mil- 
lion tons of freight. In that same year, 6.9 million scheduled flights departed 
from U.S. airports carrying business people to meetings and pleasure travelers to 
vacation sites and visits with family and friends (Federal Aviation Administra- 
tion, n.d.:Table 4-6). To make these flights possible, scheduled airlines employ 
over half a million people and work with aircraft manufacturers, airports, regula- 
tory and safety agencies, and a host of other essential auxiliary industries that 
employ millions more. In the global marketplace of the late twentieth century, a 
healthy aviation industry is vital to a healthy economy. 

As with other industries on which the nation’s competitiveness hinges, the 
American public has a vested interest in the strength of the airlines. Aviation 
differs from most other industries, however, in that it has been extensively over- 
seen and regulated by public agencies since its earliest days. For much of the 
history of the aviation industry, the federal government made the key decisions 
that determined route structures, fares, capacity constraints and other physical 
characteristics of the air transport system, work rules and worker qualifications, 
and more. Even though the era of tight federal economic controls ended with 
implementation of the Airline Deregulation Act of 1978, federal agencies con- 
tinue to have important oversight responsibilities for aviation safety, and the 
public still tends to expect government to pay special attention to how the avia- 
tion industry is faring. 

This study of education and training for civilian aviation careers might be 
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viewed as one of several activities in recent years that carry on the legacy of 
government involvement. One such activity occurred in the late 1980s, when a 
period of robust commercial aviation activity coincided with the beginnings of 
downsizing in the military, which historically has served as a major supplier of 
trained pilots and maintenance technicians for private industry. Fears of a com- 
ing shortage of trained personnel led Congress to call for a study, which was 
carried out by a Pilot and Aviation Maintenance Technician Blue Ribbon Panel 
set up under the auspices of the Federal Aviation Administration (Blue Ribbon 
Panel, 1993). A subsequent airline “bust” in the early 1990s, brought on in part 
by recession and the Persian Gulf War, caused tremendous upheaval in the indus- 
try and resulted in the airlines’ losing more money within a few years than they 
had earned in profits during the preceding half-century. These events spurred 
Congress to create a commission to investigate and make recommendations about 
the financial health and future competitiveness of the U.S. airline and aerospace 
industries (National Commission, 1993). 

Another area of ongoing government concern has been the continuing 
struggle of minorities and women to overcome barriers and prejudices that his- 
torically have restricted their access to many American workplaces. Like other 
industries, for many years aviation provided only limited opportunities for non- 
whites and women. But to the frustration of individuals from these groups who 
wanted to fly or otherwise participate in this exciting field, aviation appeared 
slow to open its doors even after formal barriers began to fall in the 1960s and 
1 970s. To individual frustration was added a more general concern about whether 
an industry like aviation, without making changes, could find the workers it 
needed in a country in which white men were becoming a smaller and smaller 
part of the employed workforce. 

In light of these various concerns about the aviation workforce, Congress 
directed the U.S. Department of Education to commission from the National 
Academy of Sciences a study on education and training for civilian aviation 
careers. As the legislative history demonstrates, Congress was particularly inter- 
ested in the issue of access to good jobs within the airline industry sector of 
civilian aviation. Special mention was made of pilots, aviation maintenance 
technicians, and managers. 

The Department of Education set its charge to the committee in the context 
of military downsizing and of the traditional reliance of commercial airlines on 
specialized workers who have received their initial training outside the industry 
itself. The department asked the committee: (1) to consider the implications of 
military downsizing on both training capacity and workforce diversity, (2) to 
review the capacity of civilian training institutions to meet future needs for avia- 
tion personnel, and (3) to focus specific attention on barriers facing minorities 
and women in gaining access to aviation careers and to examine options for 
attracting individuals from underrepresented groups into the aviation career pipe- 
line. 
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Given its charge and the time and resources available to it, the committee 
could not address all the variables related to employment in the aviation industry. 
A thorough examination of the role of labor unions in setting hiring standards, for 
example, or a review of Federal Aviation Administration certification and medi- 
cal requirements for pilots, or analysis of industry fringe benefit policies that 
affect the relative attractiveness of aviation careers would require separate stud- 
ies of their own. The committee’s charge emphasized several specific careers 
most typically found in airlines; therefore, its analysis did not extend to condi- 
tions affecting the employment of air traffic controllers, aerospace engineers, or 
other career categories more characteristic of public or manufacturing employ- 
ment in aviation than of air transportation. 

On one level, the committee’s review was straightforward. No one disputes 
that the military is going to be a less significant factor in producing civilian 
aviation personnel in the foreseeable future. Likewise, no one disputes that most 
of the highly skilled and senior jobs in aviation are still held by white men. 

On another level, the issues facing the committee were significantly more 
complex. For one thing, as will become apparent time and again in this report, 
quantifying what is happening in the aviation workforce and its training paths is 
surprisingly difficult. Especially at the level of individual job categories like 
pilots and maintenance technicians, the aviation workforce is small enough that 
most standard employment surveys have large margins of error; although they 
can give an overall idea of employment levels, they are not very accurate as a 
gauge of year-to-year changes. Few statistics exist at all on managers, and none 
that separates senior management from the more junior ranks. Data collected by 
government agencies or by private groups frequently do not break down totals by 
sex or ethnic status. And as a journalist writing a series of articles on diversity in 
the industry recently reported, the airlines themselves are generally unwilling to 
provide data on the sex or ethnicity of their workforces (Henderson, 1995:34). 
Data on enrollments in aviation education programs are incomplete and capture 
only part of the civilian preparation system in any event. 

Moreover, as a Smithsonian Institution history of women in aviation pointed 
out (in an observation equally applicable to minorities), “bare statistics are not 
very illuminating” in exploring the changing relationship between historically 
underrepresented groups and aviation (Douglas, 1991:107). Immense changes 
extending far beyond aviation — on issues such as desegregation and civil rights, 
equal employment opportunities, and the role of women in combat have altered 
forever the society in which aviation operates and in which its younger and future 
workers have grown up. The first breakthroughs of women and black Americans 
into the most prestigious aviation jobs occurred comparatively recently. How 
much today’s aviation workforce reflects continuing obstacles and discrimination 
and how much it reflects the time it takes individuals to work their way up 
through the system are questions with no precise, or at least scientific, answers. It 
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is clear that underrepresented groups have made much progress. And it is clear 
that there is still more to be done. 

This report reflects the fragmentary nature of the evidence the committee 
found on the matters in our charge. Much of our report focuses on pilots and 
maintenance technicians because the statistical data as well as qualitative analy- 
ses we found focus on these groups. This is not surprising. These are the two 
groups whose military training has been of the greatest benefit to the airlines. 
These are also the two groups within aviation who must be certificated by gov- 
ernment authorities and for whom the most extensive education and training 
programs have grown up in the civilian sector. They are the only two airline 
occupations specifically included in the federal government’s Standard Occupa- 
tional Classification system, which determines the categories used to track em- 
ployment in the decennial census and other studies. Nevertheless, even for these 
two occupational groups, data limitations restricted our ability to analyze some 
issues as thoroughly as we might have liked. Examples will be noted throughout 
the chapters that follow. Data limitations included imprecise statistics on airline 
hiring levels and on aviation education enrollments, the costs and quality of 
training, and airline selection and hiring practices. 

When we turn our attention specifically to diversity and options to increase 
the representativeness of the aviation workforce, we view aviation careers more 
broadly. We directly address some barriers to the advancement of minorities and 
women in management, as well as examine what might be done to increase the 
number of female and minority pilots and maintenance technicians. We also 
point out reasons for encouraging everyone interested in promoting broader ac- 
cess to aviation to consider the full range of good jobs offered in the industry and 
not limit their vision to a handful of the most familiar occupations. When we can, 
we look at specific racial and ethnic groups, but much of our analysis focuses on 
blacks because much of the available information centers on them. Not as much 
is known about other groups (including religious groups as well as racial/ethnic 
minorities) or about the specific experiences of minority women, which may 
differ in important respects from the experiences of minority men. Here again, 
data limitations frequently interfere with our ability to paint as full a portrait as 
we would like of the circumstances of minorities and women in aviation. These 
limitations result chiefly from two things: the limitations inherent in public data 
collection efforts (which always involve difficult decisions about the tradeoff 
between the costs to both firms and public agencies of gathering additional data 
and the benefits resulting from the availability of more complete information) 
and the reluctance of firms (for competitive and other reasons) to make public 
information beyond what they are legally required to provide. 

The report is organized as follows. Chapter 2 provides the context for the 
committee s analysis by first sketching the evolution of the aviation industry, 
then describing the key characteristics of the current industry and its workforce. 
Among the issues discussed in this chapter are the shaping role of government 
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regulation and deregulation on the workforce, the factors that affect worker sup- 
ply, demand, earnings, and qualifications, and the current gender and ethnic 
composition of the aviation workforce. 

Chapter 3 examines the importance of the military as a source of trained 
professionals for civilian aviation. In this chapter the committee assesses the 
impact of military downsizing on the availability of minorities and women with 
aviation training and on training opportunities for these groups in the military. 

Options for training the civilian aviation workforce are the focus of Chapter 
4. Here the committee explores and compares the strengths and limitations of 
five training pathways, including military training, foreign hires, on-the-job train- 
ing, collegiate training, and “ab initio” (from the beginning) training. The com- 
mittee considers the challenges facing an aviation training system that will in- 
creasingly rely on civilian rather than military institutions. 

Chapter 5 takes an in-depth look at the issue of diversity in the aviation 
workforce. The chapter analyzes past and present obstacles affecting the em- 
ployment of women and minorities, examines ways to expand the pool of inter- 
ested and qualified individuals, and recommends improvements in educational 
preparation, selection criteria, industry climate, and other areas that could help 
create a more diverse workforce. 
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THE AVIATION INDUSTRY 

Orville and Wilbur Wright first flew an aircraft in 1903 at Kitty Hawk, North 
Carolina. That inaugural flight from a North Carolina dune spawned an enter- 
prise that, by one estimate, now employs over 8 million people and annually 
contributes nearly three-quarters of a trillion dollars to the nation’s gross domes- 
tic product (Wilbur Smith Associates, 1995). 

This chapter gives an overview of the aviation industry and its workforce, in 
order to provide a context for our more detailed analysis of training issues in 
subsequent chapters. We review major developments in the history of civilian 
aviation, such as the waxing and waning of the federal regulatory role, that 
shaped the industry’s organization and personnel practices. We describe the 
general structure of civilian aviation today and examine data on workforce size, 
wages, hiring, and composition, including available information on the diversity 
of aviation personnel. We look at licensing and certification policies for key 
careers and trends in worker supply and demand — all to help us understand better 
the pressure points that affect training and hiring practices within the industry. 

The Evolution of the Industry 

In January 1914, some 1 1 years after the Wright brothers’ historic flight, the 
first known commercial air passenger operator in the United States was estab- 
lished in Florida (Komons, 1978:16). For three winter months, on a more or less 
regular basis, the St. Petersburg-Tampa Airboat Line shuttled passengers back 
and forth across 23 miles of water between the two cities after which it was 
named. Then, with the coming of spring, tourists moved north, and the airline 
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went out of existence. The country’s second known airline, Aero Limited, started 
in August 1919 to carry passengers between New York and Atlantic City, then 
moved to Florida and flew between Miami and Nassau. By early 1920, it, too, 
had ceased operations. Other small airlines came (and sometimes went) during 
the 1920s. In an era of remarkable invention and rapid change in transportation, 
commerce, and world affairs, these fledgling airlines rose and fell without action 
or interference from the government. 

Government involvement in civilian aviation began, not with passenger air- 
lines, but with the U.S. Post Office airmail service. (For a summary of the airline 
industry’s early development, see Meyer and Oster, 1981: Chapter 2; greater 
detail can be found in Davies, 1972.) As early as 1916, funds for the carriage of 
airmail were provided from monies appropriated for “Steamboats or Other Power 
Boat Service,” but not until 1918 did the Post Office translate its desire for an 
airmail service into action. Early airmail, like early passenger service, was not 
successful because of the relatively slow speed and the range limitations of early 
aircraft. Only with the advent of transcontinental airmail service were the real 
advantages of the air mode demonstrated. As an infrastructure for these transcon- 
tinental routes, the Post Office by 1925 had developed a system of landing fields 
and flashing beacons from New York to San Francisco capable of supporting 
both daytime and nighttime operations. 

Thus, commercial air transportation in the United States began with a num- 
ber of small passenger companies whose presence was often no more than tran- 
sient and with a subsidized airmail service operated by the U.S. Post Office. 

The first major piece of U.S. civil aeronautics legislation was the Contract 
Mail Act of 1925, known as the Kelly Act for its principal sponsor. Under the 
Kelly Act, the postmaster general was authorized to award airmail contracts to 
private airlines. Contracts were awarded through the issuance of route certifi- 
cates, which gave a company the right to carry mail on a specific route. These 
route certificates initially had a 4-year limit, which was soon extended to a 10- 
year maximum limit. The Post Office worked to expand the domestic route 
system by avoiding competition on individual routes and using its power to 
award routes to streamline and rationalize the industry. Consequently, by 1933, 
the “Big Four” — United, American, TWA, and Eastern — collected nearly 94 
percent of the $19.4 million paid to airmail contractors. 

Because of some irregularities in the Post Office actions regarding airmail 
contracts, the successor to the Kelly Act, the Watres Act (the Air Mail Act of 
1930), was nullified and existing airmail contracts were canceled for a brief 
period in 1934. The U.S. Army Air Corps took over carriage of the mail, serving 
fewer routes on a more limited basis. They proved to be ill equipped and un- 
trained for even this more limited service and suffered a series of highly publi- 
cized accidents. Airmail service was quickly returned to civilian companies with 
temporary, competitive bid contracts. In June 1934, the Black-McKellar Act was 
passed, giving permanence to these temporary contracts by authorizing the post- 
master general to extend their life for an additional nine months, after which they 
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could be “continued in effect for an indefinite period” (Komons, 1978:266-267). 
On the shorter routes, new companies entered the field, but the “Big Four” kept 
the longer routes mainly because only they had the equipment and training to fly 
them. 

Developments in transportation regulation during the 1930s were greatly 
influenced by the catastrophic economic scene. Against the backdrop of the 
National Industrial Recovery Act of 1933 and its interest in wage rules, the 
National Labor Board established a formula for pilot pay that continues to influ- 
ence how pilots are compensated. In 1933 the board agreed to arbitrate an 
industry-wide pilot pay dispute. Pilots feared that the introduction of larger and 
faster planes would reduce their incomes if pay continued to be based on hourly 
wage rates. In its Decision 83, the Labor Board established a compromise pay 
formula based on seniority, hours flown, and the average speed of the plane. In 
1934 the pilots’ union successfully lobbied Congress to require airlines to comply 
with Decision 83 in order to hold an airmail contract (U.S. Department of Trans- 
portation, 1992:5-6). 

The Great Depression in addition so affected American philosophy that the 
very basis of the U.S. economic system, the concept of open competition, came 
under attack. Much economic regulation in the 1930s was a response to what was 
considered to be excessive or cutthroat competition. Additional reasons for 
regulation can arise, moreover, when an inherently competitive industry receives 
subsidies; under such conditions, bidding for new businesses can be at prices well 
below cost, allowing for expansion with the use of subsidy to make up the cost 1 
price difference. Such behavior did occur among the airlines in the 1930s, and 
the government sought to subdue competition of this sort so as to minimize 
subsidy payments. 

Developed in this era, the Civil Aeronautics Act of 1938 formed the basis for 
federal aviation policies and authority and remained the primary influence until 
the time of deregulation in 1978. The 1938 act created the Civil Aeronautics 
Authority, which was reorganized into the Civil Aeronautics Board (CAB) in 
1940. Among the Civil Aeronautics Authority’s first actions under the new law 
was to grant “grandfather” rights, which gave existing airlines permanent certifi- 
cates for all of their existing route authorities, as long as they met regulatory 
requirements. These certificates put a stamp of approval on the airline structure 
that the Post Office had developed, essentially freezing the system of the Big 
Four plus 12 independents. Through mergers in the intervening years, these 16 
carriers evolved into the 10 domestic “trunk” or primary airlines that existed 
when deregulation started. 1 Although there were many applications to enter into 



1 As of October 1978, these airlines were American, Braniff, Continental, Delta, Eastern, National, 
Northwest, Trans World, United, and Western. In addition, Pan American was a trunk airline for 
international routes. 
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scheduled domestic airline service, no new trunk carriers were allowed to enter 
the industry under CAB regulation. 

A basic tool of CAB regulation was its authority to issue “Certificates of 
Public Convenience and Necessity.” Each certificate applied to a specific route, 
much like the certificates issued by the Post Office. An airline was required to 
have such a certificate before it offered scheduled airline service. The only 
exceptions were commuter airline operations with small aircraft. 

Even though no new trunk carriers were permitted, the CAB, with consider- 
able prodding from Congress, did allow some new entrants into the industry 
under special restrictions. In 1944 the CAB initiated an experiment to expand air 
service to small communities. This experiment eventually led to the formation of 
the so-called local service airlines, 2 intended to provide feeder service for the 
trunk airlines. The certificates of the local service airlines were changed from 
experimental to permanent in 1955. Through a combination of growth, govern- 
ment subsidy, and CAB route policies, many of these local service airlines came 
to resemble small trunk airlines in their operation. Even so, they retained a 
distinct regional focus in their route networks prior to deregulation. 

A second type of entrant into the industry was the supplemental carrier. 
These carriers were permitted to offer only nonscheduled charter flights to groups 
of travelers. Initially, supplemental carriers were established by the CAB on an 
interim basis, but in 1966 they were given permanent status. Many of the appli- 
cations to become scheduled carriers came from this group of supplemental car- 
riers. Conversely, most of the trunk airlines conducted some charter operations. 

The authority to issue certificates also allowed the CAB to control the route 
structure of each airline. Each certificate applied to a single route and specified 
the cities on either end of the route and the intermediate stops. The specification 
of intermediate stops was quite detailed and often included stops that had to be 
made, stops that could be made, and stops that could not be made. In addition, 
there were occasionally restrictions on carrying passengers between intermediate 
stops. Through the use of these certificates, the CAB could control the route 
structure of each airline as well as the numbers of carriers permitted to compete in 
each city-pair market. 

The CAB used route awards to pursue diverse policy objectives. Monopoly 
route awards were often given the applicant in the weakest financial position in 
an attempt to strengthen that carrier and maintain stability in the industry. Route 
awards were also used as a way to reduce the subsidies paid to local service 
airlines for service to small communities. Thus, local service airlines were some- 
times given longer routes, which were believed to be more profitable, with the 
intention that these profits would cross-subsidize the losses on low-density short- 
haul routes. 



2 As of October 1978, these airlines were USAir (formerly Allegheny), Frontier, Hughes Airwest, 
North Central, Ozark, Piedmont, Southern, and Texas International. 
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The certificates were also used to control exit, since a carrier could not stop 
serving a route without CAB approval. Some exit occurred, though, as the trunk 
airlines were permitted to turn over a few of their low-density short-haul routes to 
local service airlines. Starting in the late 1960s, the local service airlines and to 
a lesser extent the trunk airlines were permitted to hand over a few of their routes 
to noncertificated commuter airlines (who flew regular schedules but used smaller 
airplanes than the trunk and local service airlines). 

The CAB also controlled airline fares. It could regulate fares in two different 
ways: ( 1) by approving, modifying, or rejecting requests for fare changes filed by 
individual carriers and (2) by directly setting either the exact fares or a narrow 
range of permissible fares. When the CAB set fares directly, it used a formula that 
had distance as its only variable. Thus, for the most part, all routes of the same 
length had the same fares for all the airlines. 

The CAB was also clearly able to control the structure of the industry. In 
addition to influencing the size of the firms through the awarding of new routes, 
it had the authority to approve mergers of airline companies. In general, the CAB 
took a restrictive view of mergers, granting approval only to maintain industry 
stability when one of the merging airlines was in serious financial trouble. 

The extent of these controls and the manner in which the CAB applied them 
had profound impacts on the development of the industry. Some of these impacts 
are still seen today. Under CAB regulation, for example, the airlines had very 
little incentive to keep labor costs, and particularly pilot salaries, low. If an 
airline involved in contract negotiations with pilots pushed for pilot salaries 
below the industry average, it risked a strike by the pilots. During that strike, the 
airline would lose considerable revenue from canceled operations. If the airline 
ultimately prevailed and the pilots accepted salaries below the industry average, 
what would the airline gain? It could not increase its market share by lowering its 
fares because fares were regulated by the CAB. Similarly, it could not increase 
its market share by expanding into new markets, because the CAB controlled 
routes and entry and seldom allowed carriers to enter new markets, particularly 
those already served by an incumbent carrier. With lower costs, it could earn 
more profits on each flight, but too much financial success would result in other 
airlines gaining preference for new route awards. Thus the gains from lower labor 
costs were small and rarely were judged by airline management to outweigh the 
losses incurred during a strike. The airlines knew that the CAB routinely ad- 
justed fares to follow changes in the average industry costs. Thus, there was an 
incentive for airlines to grant wage increases as long as they were in line with 
average industry wage practices, because the resulting cost increases would be 
translated into higher fares for all airlines. 

Working in concert with this reduced incentive to keep wages low was 
extremely high growth in airlines’ productivity during virtually the entire post- 
World War II period, as can be seen in Table 2-1. Between 1950 and 1980, 
enplanements (the number of passengers boarding aircraft) increased by a factor 




32 



THE AVIATION INDUSTRY AND ITS WORKFORCE 



23 



TABLE 2-1 U.S. Scheduled Airline Enplanements, Passenger Miles, 
Revenues, and Employees, Selected Years 



Year 


Enplanements 

(thousands) 


Revenue 
Passenger Miles 
(millions) 


Passenger Revenue 
(millions of 
1993 dollars) 


Employees 


1950 


19,220 


10,243 


$3,646 


86,057 


1960 


57,872 


38,863 


11,657 


167,603 


1970 


169,922 


131,710 


28,404 


297,374 


1980 


296,903 


255,192 


49,187 


360,517 


1990 


465,560 


457,926 


64,605 


545,809 



NOTE: Data before 1970 are taken from Civil Aeronautics Board, Handbook of Airline Statistics , 
1973 Edition (March 1974). Data from 1970 on are from Air Transport Association, Air Transport: 
The Annual Report of the U.S. Scheduled Airline Industry (various years). 

SOURCE; Morrison and Winston (1995.7). Reprinted by permission. 



of 15, whereas employment increased only by a factor of 4. Most of the produc- 
tivity growth came from improved aircraft technology. Aircraft became larger 
and faster and able to fly greater distances without stopping. During this period, 
revenue passenger miles increased more rapidly than enplanements, indicating 
that the average trip taken by a passenger became longer. The pace of technology 
growth accelerated with the spread of jet aircraft in the 1960s and of wide-body 
jet aircraft in the 1970s. Pilots took the view that, since they were able to produce 
more passenger miles with the newer aircraft, they should be paid more for their 
greater productivity. These productivity gains, coupled with the lack of regula- 
tory incentive to keep wages down, resulted in pilots, particularly the more senior 
pilots, becoming highly paid. 

Spurred by “a considerable body of academic research that was critical of 
regulation,” the regulation of the airline industry was gradually relaxed beginning 
in 1975 and the Airline Deregulation Act was enacted in October 1978 (Trans- 
portation Research Board, 1991:28-30). Between 1975 and 1978 the CAB en- 
couraged competition by opening certain routes to additional carriers and by 
giving airlines more discretion in pricing discount seats. The 1978 Deregulation 
Act ended (over time) CAB’s authority over routes and domestic fares and dis- 
solved the agency itself in 1985. 

The changes to the industry since deregulation have been dramatic. As with 
any major public policy change, there have been winners and losers. In general, 
average air fares are lower than they were likely to be under continued regulation, 
more cities are receiving more service, and the industry has continued to improve 
its productivity, even in the absence of the dramatic technological progress that 
drove productivity improvement in the past. These factors have helped fuel a 
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significant increase in airline travel over the past 20 years, with some fluctuations 
depending on overall economic conditions. 

Deregulation has had important impacts on employment in the industry. The 
increase in airline travel increased the need for airline employees. However, this 
rise in employment was not evenly spread throughout the industry. Escalating 
competition in the wake of deregulation has meant growth for some airlines and 
the creation of some entirely new airline companies. It has meant that airlines 
previously constrained by regulation to intrastate markets, such as Southwest, 
could expand across state lines. It also has meant shrinkage of other airlines and 
the bankruptcy of some previously well-established carriers like Pan American, 
Eastern, and Braniff. Others of the pre-deregulation airlines were absorbed 
through merger. 

While the large commercial airline portion of the industry is the main focus 
of the committee’s attention, it is only a portion of the U.S. civilian aviation 
industry. For the purposes of this study, it is important to place commercial 
airlines in the larger context of civilian aviation because other parts of the civilian 
aviation industry play an important role as a training ground for pilots, mainte- 
nance technicians, and other airline personnel. 



A Classification System for Civilian Aviation 

An important foundation for the committee’s work is a clear and consistent 
way of describing the various parts of civilian aviation. Unfortunately, classifica- 
tions and terminology vary from source to source. For example, which carriers 
are and are not included in descriptions and statistics on airlines or “air carriers” 
are not always the same. Even within a single federal agency, the Federal Avia- 
tion Administration (FAA), definitions are not always consistent among agency 
publications (compare, for example, the glossaries in Federal Aviation Adminis- 
tration, n.d.(b) and 1995); the categories used in statistical tables vary depending 
on what is being described. For example, the FAA Statistical Handbook of 
Aviation (Federal Aviation Administration, n.d.(b)) uses different groupings of 
air carriers depending on whether it is reporting on airport activity, the civil air 
carrier fleet, operating data, general aviation aircraft, or aircraft accidents or 
whether it is defining terms in its glossary. This seems to be at least partially the 
result of different reporting requirements applied at different times to different 
kinds of air carriers by the various federal agencies that have had jurisdiction 
over aspects of passenger and cargo operations at some point in American avia- 
tion history. It may also be a function of rapid changes in the industry following 
deregulation in 1978. We try to be clear in this report about exactly what data we 
are describing, and we urge readers to be cautious when comparing the numbers 
presented in this report to those found elsewhere. 

Nonmilitary aviation in the United States can be generally divided into two 
broad categories: commercial aviation and general aviation (Figure 2-1). 
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FIGURE 2-1 Aviation categories. 

Commercial Aviation 

Commercial aviation generally refers to businesses that carry passengers or 
cargo for hire or compensation. The FAA divides commercial air carriers into 
two broad categories: certificated air carriers and air taxis. The key difference 
between the categories involves aircraft size as measured by the number of seats 
or the maximum permissible payload of the aircraft flown. Below we follow the 
definitions used by the FAA in reporting on operating data for U.S. air carriers 
(Federal Aviation Administration, n.d.(b):Chapter 6). 

Certificated Air Carriers These carriers fly planes of 30 or more seats and 
payload capacities of 7,500 or more pounds. Their operations are regulated 
under Part 121 of the Federal Air Regulations (contained in the Code of Federal 
Regulations: 14 CFR Parts 1 through 199). So-called large certificated air carriers 
operate aircraft with 60 or more seats or a maximum payload of 1,8,000 pounds or 
more. In some FAA statistical reports, these large certificated air carriers are 
further grouped into majors, nationals, large regionals, and medium regionals, 
according to their total operating revenues. The airlines in each group therefore 
change as carrier revenues change; Table 2-2 indicates the carriers that were in 
each group in 1992 and 1993. Some FAA statistics on large certificated air 
carriers include all four groups; others omit the medium regionals and report only 
on the other three groups. “Small certificated air carriers” fall between the large 
certificated carriers and air taxis (see below). While they operate under Part 121, 
they are often grouped with the scheduled air taxis in FAA statistical reports 
(e.g., Federal Aviation Administration, 1995:K-3) and, along with the scheduled 
air taxis, are commonly called “commuter air carriers.” 
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TABLE 2-2 U.S. Large Certificated Air Carriers, 1992 and 1993 



Major National Large Regional Medium Regional 

Carriers Carriers Carriers Carriers 



America West 


Air Wisconsin 


American 


Air Wisconsin Corp. 


Continental 


Alaska 


Delta 


Aloha 


Federal Express 


American Trans Air 


Northwest 


Atlantic Southeast 


Southwest 


Business Express 


Trans World 


DHL Airways 


United 


Emery 


United Parcel 


Evergreen 


USAir 


Hawaiian 
Horizon Air 
Markair 

Midwest Express 
Southern Air 
Sun Country 
Tower 

USAir Shuttle 

Westair 

World 



Air Transport Inti. 


Aerial 


American Inti. 


Airmark 


Amerijet 


Atlas Air 


Arrow 


AV Atlantic 


Braniff International 


Buffalo 


Carnival 


Casino Express 


Challenge Air Cargo 


Continental Micronesia 


Executive Airlines 


Eagle Airlines 


Express One 


Empire 


Florida West 


Fine Airlines 


Key 


Great Americans 


Kiwi 


Inti. Cargo Express 


MGM Grand 


Jet Fleet 


Morris 


Miami Air 


Northern Air 


Million 


Private Jet 


North American 


Reeve 


Patriot 


Reno 


Ryan Inti. 


Rich 


Sierra Pacific 


Simmons 


Spirit Air 


Trans Continental 


Trans Air Link 


Trans States 


Trans American Charter 


UFS, Inc. 


Ultrair 


Zantop 


Wilbur’s 

Worldwide 

Wrangler 



SOURCE: Federal Aviation Administration (n.d.(b):Table 6.1). 



Air Taxis Air taxis operate under Part 135 of the Federal Air Regulations and fly 
aircraft with fewer than 30 seats or payload capacities of less than 7,500 pounds. 
Scheduled air taxis perform at least five round trips per week between two or 
more points and publish flight schedules for these flights. In 1992 and 1993 there 
were 141 small certificated and scheduled air taxis combined (Federal Aviation 
Administration, n.d.(b):6-12). In addition to these scheduled commuters, 3,764 
aircraft were primarily used in 1993 for what is called on-demand air taxi service 
(P- 8-3). 



Affiliations and Feeder Relationships Among Airlines Following deregulation, 
the major air carriers have pursued various arrangements with smaller air carriers 
to ensure that passengers will be fed from small communities to hub airports 
where they can connect to jet flights. “Feeder” carriers typically operate as 
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extensions of the major carriers under such names as American Eagle, the Delta 
Connection, Northwest Airlink, and United Express. These commuter operations 
have code-sharing or joint marketing arrangements with the majors that allow 
them to share the major carrier’s two-letter designator code in reservation sys- 
tems and published flight guides. They also coordinate flight schedules and 
baggage handling. Sometimes the major carriers hold equity interests in the 
smaller companies, and in a few cases they own them outright. 



General Aviation 

The FAA defines general aviation as encompassing all facets of civilian 
aviation except commercial air carriers. Although general aviation is not a focal 
point of our study, it plays an important role in the aviation training system in the 
United States and also provides employment for individuals with specialized 
aviation skills. Planes are used in general aviation for a variety of purposes, some 
of which are clearly commercial, even though they do not involve carrying pas- 
sengers. General aviation includes firefighting, agricultural crop dusting and 
seeding, reforestation, insect control, aerial observation, business transportation 
(not for compensation), instructional flying, personal flying, glider towing, and 
parachuting. The FAA (n.d.(b):8-3) estimates that there were about 176,000 
general aviation aircraft in use in 1993 (including 3,764 general aviation aircraft 
being used primarily for nonscheduled air taxi service). These ranged from 
corporate multiengine jets to amateur-built single-engine piston planes, balloons, 
and dirigibles. Technical services for general aviation (maintenance, repairs, and 
flying lessons, for example) are provided by hundreds of so-called fixed-base 
operators, who can be found at both major and small airports in the United States. 
There were 13,228 airports in 1993 (Federal Aviation Administration, n.d.(b): 
Table 3.1). 



Aviation and Intermodal Transportation 

The airlines do not operate in isolation but are part of an intermodal transpor- 
tation system. The most sophisticated airline system in the world is of limited 
value if either customers or employees cannot access airports easily through a 
variety of ground transportation choices. Airport ground access has been a key 
focus for urban transportation planners since the 1950s and 1960s, when air travel 
was recognized as a significant factor in economic growth. Three decades ago, 
however, airport access meant creating highway systems that moved people, and 
to a lesser extent goods, to the airport. Highways provided the most simple 
solution to what was then a simple problem. 

Over the last two decades, rapid growth of air transportation at large airports 
has created the need for improved integration of air transportation with multi- 
modal ground transportation. Today, access has become much more complex, 
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and planners must contend with a host of ancillary factors such as air quality, 
noise pollution, congestion, land use, wildlife and wetland protection, and others. 
Ground transportation at large airports is dominated by privately owned automo- 
biles, a situation that creates a variety of problems (for a more complete discus- 
sion see Nettey, 1995). At the airport itself, there are problems of increased 
congestion of vehicular traffic both coming and going within the airport terminal 
complex. Airport congestion problems are often compounded by the obstructed 
flow of vehicular traffic by cars in search of increasingly scarce parking in 
proximity to the terminal. Both of these problems are worsened by the increase 
in demand for transportation during peak travel periods, when transportation 
delays are least tolerable and most economically wasteful. 

Moreover, access no longer means moving just people to and from the air- 
port during the most popular travel hours. The growth of air cargo, particularly 
the overnight package express services such as Federal Express and United Par- 
cel Service, places additional demands on timely arid predictable truck linkages 
with airports. These services rely on extensive truck pickup and delivery systems 
that must be able to meet rigorous time schedules both for getting packages to the 
airport in time for their flights to cargo hub airports and for delivering packages 
to the customers by the promised time. Easy ground access to airports is critical 
to the success of these services. 



Aviation and the Economy 

Airlines and their associated businesses play an important and highly visible 
role in the economy. Because air transportation is capital intensive, however, it 
employs relatively few people. Employment in air transportation and aircraft 
manufacturing together accounted for barely 1 percent of U.S. nonfarm employ- 
ment in 1993 (Table 2-3). Air transportation itself (including airport operations) 
employed slightly less than 0.7 percent of nonfarm workers. Aviation, however, 
is highly visible and its contributions to the U.S. economy far exceed its direct 
employment. 

Since 1989, with sponsorship from the aviation industry, 3 Wilbur Smith 
Associates has published a series of reports attempting to assess civilian avia- 
tion’s overall contribution to the U.S. economy (Wilbur Smith Associates, 1995). 
These reports look at commercial and general aviation as well as airport opera- 
tions and aircraft manufacturing and consider direct impacts, indirect impacts, 
and induced impacts. Direct impacts are financial transactions that occur due to 
the provision of air services and include expenditures by airlines, airport tenants, 
air cargo firms, aircraft manufacturing, fixed-base operators, flight schools, asso- 



3 The Partnership for Improved Air Travel, an industry group, commissioned reports in 1988 and 
1990; Lockheed Martin asked Wilbur Smith Associates for updates in 1993 and 1995. 




38 



THE AVIATION INDUSTRY AND ITS WORKFORCE 



29 



TABLE 2-3 Employment by Major Industry and Manufacturing Group, 1993 
(numbers in thousands) 



Total nonfarm employment 

Goods producing (includes manufacturing) 

Service producing 

Transportation, communications, and public utilities 

Trade — retail, wholesale 

Finance, real estate, insurance, services 

Government 

Employment in selected categories: manufacturing and transportation 
Total manufacturing 
Aircraft and parts 
All other manufacturing 
Total transportation and transportation services 
Air transportation 
Railroad transportation 
Local/interurban passenger transit 
T rucking/warehousing 
Water transportation 
Pipelines, except natural gas 
Transportation services 



110,525 

23,256 

5,787 

25,675 

36,990 

18,817 

18,003 
542 
17,461 
3,587 
737 
250 
. 374 

1,685 
167 
18 
356 



NOTE: Data are based on surveys of industry establishments; annual averages, 
SOURCE: Bureau of Labor Statistics (1995a:Table 48). 



ciated ground transport firms, and so forth. Indirect impacts are financial transac- 
tions that occur due to the use of aviation, including expenditures by visitors who 
arrive by air, travel agents, expenditures by business aviation, and so forth. Fi- 
nally, induced impacts account for the ripple effect of economic activity, whereby 
people who earn money through the direct and indirect effects spend that money 
on supplies and on such consumer goods as food, clothing, and housing. By 
using input-output analysis and multipliers, these induced or ripple effects can be 
estimated. The techniques used in these studies are standard and well-accepted 
techniques for estimating economic impacts, although, as with all studies using 
these techniques, there is considerable uncertainty about the estimates of impacts, 
particularly the induced impacts. 

According to the most recent update, in 1993 the annual economic impact of 
commercial aviation was estimated at almost $725 billion. About 8.3 million 
jobs, with wages of $2 15 billion, can be attributed to commercial aviation. There 
were also some much smaller benefits for general aviation. Thus, whereas direct 
air transportation employment may be responsible for less than 1 percent of jobs, 
commercial aviation accounts for over 10 percent of U.S. gross domestic product. 
The benefits of aviation are widely dispersed throughout the United States, and 
substantial aviation-related employment is found in all of the 50 states. Aviation 
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also makes an important contribution to the U.S. balance of trade. Aircraft 
manufacturing has traditionally been a major segment of U.S. exports. Airline 
operations are also an important contributor to the balance of trade because of, 
among other things, the large number of foreign travelers using U.S. airlines for 
both international and domestic travel. Aviation is also a highly visible industry 
that often gamers more attention than its contribution to the economy might 
suggest. Air safety, for example, is intensely scrutinized by the media and the 
public, even though deaths in air travel are few compared with other transporta- 
tion industries. 

Aviation makes an important contribution to the economy, but it is also 
strongly influenced by economic conditions. Both before and following deregu- 
lation, commercial passenger aviation has been very sensitive to economic condi- 
tions. During recession, when the economy is growing slowly, airline passenger 
traffic growth usually falls off sharply and may even decline, as fewer people 
take vacations involving air travel and as businesses cut back on travel. As travel 
declines, the airlines respond by reducing employment, through slower hiring 
and employee furloughs. When the economy is doing well, airline travel usually 
grows quickly; the airlines then usually call back furloughed workers and may 
also increase their hiring. 



THE AVIATION WORKFORCE 
Employment, New Hires, and Wages 



Employment 

Most people involved in air transport work for the relative handful of compa- 
nies that qualify as major airlines. Most airline workers are not pilots or techni- 
cians, two specialized occupations that the committee was specifically charged 
to study. 

In 1993, 737,000 people worked in the air transport industry (Table 2-4). 
Another 542,000 people were involved in manufacturing aircraft and aircraft 
parts, and 53,000 people worked for the Federal Aviation Administration over- 
seeing, regulating, and promoting the nation’s airways and aviation system. 

These numbers reflect employment as measured by federal surveys of busi- 
ness establishments, classified by industry groups. Another, though not strictly 
comparable, source of national data on aviation employment are household sur- 
veys, in which respondents are classified by their primary occupation. These 
surveys utilize standard occupational codes developed by the U.S. Department of 
Commerce, which recognize three specialized aviation-related transportation oc- 
cupations: airline pilots, 4 aircraft mechanics, 5 and aerospace engineers. Pilots 



^he occupational classification system used by federal agencies conducting household surveys 
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